Schematic representation and structure of the parallel dimeric coiled-coil motif [1] (A) Helical wheel diagram looking down the helix axis from the N-to the C-terminus. Heptad positions are labelled a-g and a′-g′ respectively. Positions a, d, e and g are colour-coded. (B) In the side view, the helical backbones are represented by cylinders, the side chains by knobs, and the path of the polypeptide chain is indicated by a line wrapped around the cylinders. For simplicity, the supercoiling of the helices is not shown. While residues at positions a (purple) and d (blue) make up the hydrophobic interface, residues at positions e (orange) and g (red) pack against the hydrophobic core. 
Data preparation (E)
By scanning the whole PDB with the tool SOCKET [3] , we retrieved all coiled coil sequences with known 3D structure (F). After removing identical (sub)sequences, we created a database of 385 dimeric and 92 trimeric coiled coil sequences with heptad registers (abcdefg) n assigned by SOCKET. To augment this set with newly sequenced genome data, we employed a sophisticated BLAST approach with stringent filtering, which resulted in a combined dataset of 2043 dimers and 791 trimers. In contrast to hitherto published approaches to coiled coil analysis, we clustered our data to minimize statistical bias. Therefore, conclusions based on the dataset are representative of coiled coil sequences in general and are not biased by the variability of a few sequences that are in the limelight of scientific interest and thus more prevalent in the PDB. We used both the PDB and the augmented dataset to create clustered datasets with a 60% sequence identity threshold.
Classification Results (I, K) To identify the SVM classifier (i.e., model) with the optimum SVM and coiled coil kernel parameters, we had to assess which model performs best on future (previously unseen) data. For this purpose, we applied nested cross-validation: The best model, classified test (i.e., unknown) sequences with 88.6% accuracy, even though they had only a maximum identity of 60% to any (known) coiled coil with which the SVM was trained.
(G, H) Using the coiled coil kernel, an SVM generated rules by optimizing the pattern weights such that the combined rules achieved maximum discrimination between dimers and trimers. We then used this information to implement a prediction and sequence profiling tool, PrOCoil, that characterizes the overall oligomeric tendency of a coiled coil sequence by displaying each amino acid's contribution to the rules in which it participates in a specific sequence. The figures above depict the sequence profiling plots of a typical dimer (c-Jun, PDB entry 1jun) and a typical trimer (hemagglutinin, PDB entry 1htm) generated using PrOCoil. Oligomeric tendencies are indicated by the areas above and below the base line, which equate respectively to the positive/trimeric contributions and the negative/dimeric contributions of the involved patterns.
Profiling using PrOCoil

K I Conclusion
Our results indicate that the two-amino acid dependencies found in our biochemical experiments (C) are parts of the equation that describes CC-oligomerization. We demonstrated that complex networks (L) of dependencies govern oligomerization and provided a tool that classifies CC sequences with outstanding accuracy. As multiple substitutions can cause a switch from dimeric to trimeric or higher structures, we used a peptide-array approach to investigate the effect of double-substitutions at positions a/d, a/e, and d/g of the GCN4 leucine-zipper (C). Several GCN4 mutants were selected and tested for homo-or heterospecific interaction, resulting in a network of CC interactions (D). The results were verified by means of analytical ultra centrifugation. [2] Based on these findings, bioinformatics tools were used to understand the described results.
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